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mm-h i fc sr^i: -ri. 2 iz^ffwmm. 
mm^iihm.Wim^xh-ox . 

'p^m'hmim^m-fxi!iLMmzEM^iix\t^h z t 
a^. 

[W*«7] mmznLxtm^mttzitnn^mk 
fi 0 mizmmmmtiimmM^xh-} x . 

inmmzms$tix\.^& z t imLti-msmi 
iztmcomimi^. 

m^zti:mt'ri>m^mizsm(DmmM^. 
im^ 1 0 ] mizisK^xmnzn ixm^mm 
^fTofzMzm^$sm'i>mmm.-^Th':>x. 

ifi^^in mim.^:^mzmi^m^tm^ 
^m^(>izmi. mmm^^mmns^mizmif 

i^tiX^^hZbiW&bi-lsS^l OlZaSMc^m^ 
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<r>'p^itf>(>m^mxmmzwM^tix\^i zt^ 
mmb-tiwmi ottdimmi it2iB«{<o««m 

[000 1 ] 

i^'yxj\m<ommmMmminomi>zmmmw.t 
imssm^izmth. 

[0002] 

10 imkcomj ] mfaT -r xrw^ ( l c d ) gaiz^i^ 
Mi&mL. mw^i^-yizfimLxwj:'.hmin 

[0003] icOJ: 0 ^j:l^i^XhWflimmmm'^:^T^ 

=jx hWLifma^ixx vvx vm^^^fifzm. im 
m.^~-yHzxr'}<-':^>m^fih, ^<7)m, 
ti. mmwizxpjiM(7)ni?-yi3m^^tit:m. m 
a- .y hizxmmmimfs^tixm^<^f-<^-yi)^m 

[0004] ztie>-m<r>9miz)i\^x . ^>mj.~ -v 
hxiimmmmst.m^izmt:mx'mmm7hti 
30 h. mummM:3--'yy-^zii\^xii. mmmm^b 

tX. ^(OfHmf::limm^z^Mtm-ft^tif::imr 
V- V S:fflV^. m^^zW^^h Z b tcj: Omri-- 

m<rymk^mA%'^h zb\zx^ j^aru— h ^^^ai 

[0005] 

<nima^^'>^m^z\^tJ:^,^^ iiacoi^^^i/xhrn 

U=5r*«^, ^*<7)Jlga*!^a:i.y ht'(4. m^X%^ 

\.fcS>A^mzx -5 -cjiD^iiri^- h \z<m\^. imr 
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1 0 0 0 6 ] ^-^is^mii^'jy^ hjgioas^^a 

m^cr^mizmM Ltzmcru- v- ^mmt z. t am 

i^xmmxhhztti-^i,. x'^i,faf^(r,m-m tt: 

[0007] -u. ui^*;^ h^«iaa=.«y hlCtJV^T 20 

(i. x\^y^^^y^izx'ommimmuzmiz. ^m<o 

t y f-^ 7 1 LT I. ^i>U^tW^m%m LX\^l 

[0008] t-ij^immi,zm^x^j:^tifzi> 
mthztifX'^hmwiMM-^^Wkthzii^^m}:. 
mfi>zbtiK'%hmMm.-b^m:-rhzt^mt so 
mcn^mzth z t . i\mmii x v:^Si^m</) 
^(>izttc. msLiza^^xmm^umuzmz. mmz 

[0009] 

mi'{f^mizmm*mm^tiimmms^xh'^x . m 4o 

[0010] Z<^Xoiz. *l|B3com 1 cr,m,^,iz)i\,\X 

{i. mm^:^mMm-i>mm^^i^^in:±.xmm^ 

izm LfzmmnmmMttwmmimm lt-« 
t'^mmziz&cDmmMiznim-tmmmtf^co'i' 
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tx fflJItfflJS fbt- 
nmt^ziiijiT^h. 

[00111 ^^<7)m2<r>m^izitnf. m&izMt 
x}^Si!mr€omzmi)^m^^tihm.^^xh 

[0012] <r<7)J: 5 tc. *^B3<7)Sg2iOR;^[lcfcV'.T 

tstgtio. }%mmzxim.'mi^<7)^i^snzm[H^ 
#1.. 

[00131 :^m<^t^3<7)m^izXiXii^ mmiiZML 

xMm^mtfzir<%mmminomzmmmm^ixi. 
mum&x'h'^x, mm^^^i^t. mimm^:^m 

m-hzh^m.t^hm.m.^t^^^-^tih . 

[0014] ZCOi -3 (C, *%B3iOll3<?Dli*(:i3V^T 

^m-h^mmmvz±x\ m.-^^wHzHm 

n^^h-thZhifiX'%. WISL<r)im.iiXirmi^ 
-mz^o ZbiM^t^j:^, ttz. Z<^Xo^j:t-h 

AM r<r>mifzmmmmmtixr/^i^-'immizx 

mmzmf^iam^-itim^- ^w&x'mm<r>mzi-h z 
^^i^mz^ ozt h. . 

[00 15] :^mR<r>W,4<r>mA^zXmi. ^^gCfcV^ 

xmLi.znLxn^<^^^'iiofzi^i<zmL^WM^h 
mmm.-bx'h-ix . wM-^^wt. mwm-h^iUfin 
(^iSffoixjtt-hAMrts-ftffiiL, Btr^t-hAM 
r<n-^t,mw.-^^wt>t:,m\i^Lx\\tzf^miii-t 

[ 0 0 1 6 ] ^« J: 3 (C, *^Ba<7)|g4 (7)jg^tct3 V.T 

bAMTS-iSft. t-hAMro-^^KE^*#:*»'^ 
ISaj$-^l>«o-C. t-hAM7'coiaKi^-~fl:)5S*tci:0 

ti>zbi}^x^. m.^muLtz^\.z. mmcomm.-^ 
^^t^-fhmtmm%ifim'fhmt<r)mzn^ 
ifi^^i^hzt-km^ztn^x^h, Ltzif-ox.mm 
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-ri><Ii:A«T'#l.. 
[00 17] 

[0018] z(^m^ ■ m^^miyx^Mt. mL<r>m 

[0 0 19] hXT-i^aVHis :t]^yYCh 

1 0 a.±.mm^m:mr-j^ 1 1 ^fiit, ^<nm. 

T-Al ltcj:0;&-fe-y hCti!!®gf2i:«Sr««G 
[00 20] }!!iag|52{i:. BUSSP 2 a fc ^JgiSP 2 b i: 

sa5 2 c i: t:^^*>tLT i5 0 , ^ti^mmzwm i 

2. 13. 14Sr^-L. -IfL^jJRJiSStOSWc^^agi 

gi515. 1 6*«ig^t'?>i^'CV^|.. 
[002 1] 1581152 a<i. mm 1 2 tCf&oT^il^ 

ICli. 2Oi0jft?f JL~-y h ( SCR) 2 1 a. 2 1 b:)!^ 

m.^ixxn'o. ^m2<r>mm^z\immm:i- 

->yh (UV) t?^9:2---yh (COL) J;*<2Stca 
^a'iti^cJaST'p 7 2 5 . Sn^fcjsaSi-v h ( H P ) 
*^'2St::aia'^ixT=5:S3!aai:/o.y^' 2 6i3J:t^}taii 
-«yh (COL) tii2W>zmi3.i^tiX^j:h>m^^^v^ 
27 i^WM.^tlX\^h, 40 
[0 0 2 2] ^f^. 4'gg?2b{i, MiMSSl 3tc»ot 
^Sft^Sg^iftJjilgMlS^rii;^^^^. JSjMSSI 3« 

-:firfflyt{i:. vi^'xh^jaajLa-yh (ct) 2 2±j 

|^jL:::.yh (ER) 2 3ifi-WmzmihtlXii^ . 
ffijMSS 1 3c7)ffi^|fflt;{i. Umm:i-- -y h ( H P ) *i 
2Kt;fiia'c.tt-C^rl.J!M7'n.y^'28, SiBSiJftafcJ: 

i.^'^mcWk ■ i^mm^^ yh (hp/cod 

i3i2mzmi2t,tLX^j:tm:rV'y^2 9. iSXX^TY 50 
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h-S^'3y«iai:x.y h (AD) i:?^aii:i.yb (CO 

L ) ti>^±.ri>zmh(ytix^^i>mmy'o y^s oi^sm. 

$i^•CV^|). 

[0023] ^i^iz. mm2cii. mmi4izi&^ 
xm-^m^j:±Mmmmi 9mtxii'o. mmi a 

<7)-:^lBi)(C(±, 3oc^3imma-3.--yh24a, 2 4 

b . 2 4 c imW-^tlXio 0 , ffiiMS 1 A<r>mm\,z\t 

iimm:3--'yY (wp) ¥2n.fzm>ihtix^j:hm. 

'rn v^3i. axift ticM • ?^a]3raj^--y h 

(HP/COL) ii^2mzm.hhiXX^j:h')mruy9 
32. 3 3A^SSnTV^&. 

[00 24] «iagP2{±, ail^MB^S:fi^^T— jr«o 
fflfc^jf Ma^a -y b 2 1 a . u i^'x hsaa^La -y h 2 

2. JS^5a.aa^>y b 24 a^Oj: ^ t*:?— ^a.^ -y 

[002 5] t/vi. (f^l 5. 1 6^0Xt•■^-^^JL- 
•y Ytimmnm^zxt. wmm:3---/ v 3 AmM^ 

[0026] ±i£±M3I^Sl 7, 18, 1 9J4, -eix 

'e■ivJ<¥ffll^^o2:^(^i]^ox!|^iBi^lil^8, vwigifjafii, 
m^^'bi^zm^thmmwrnimtx^^. -e^t-e 

fL*«G^^^-ri>r-Al 7a, 18a. 19a§r:t 

[0027] ±iaijsa^s 1 7{±, mwm i oor 

sge2 a«#5!iajL^.y htcjitti.a«GcojiA • m 

5torBlT-S«GCOS(t)gL&ff3i:it(C. *aa52 
b<0^aa--'y htC^trSfflgGcOtfiA • 
Wi^iliSSl 6 tc^r^(0««Gco$(t?gt$-tT3«fig^ 
WLTV^I.. $<c>{c. ±JSjMJIS1 9Ji*ilg|516t<0 
F^•C'^1gG^7)S^tSL$r^T5 1 1 f*SgB2 ciO^ 
jaai--y h(^J«-&««G<7)ailA • lifitU. $ fjtcli'f 

[0028] ^y-?-y3.>{xW>3\i. 'mM2tnm 

xw^^^\mi'-thmz-mi^mm^mh:si-7 
XTy>^3y36t. ^(>i,z^(^mmi>zBif(^tifz. 

37 1. iit^>tSS3te^S (H^-tJ:^) t(7)rai0S«G 
«JfgAailrfT0flKMia^38tSrfflli.TV^|,. aKHlS;! 

3 8i,ix.^X7-yi^3 y3 6iiiW<-yyTXy—'J3 

7(7)mm\^izf:i'^x'mhtif.:mm3 s a±$:^ii 
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[00 2 9] Z<^Xotzmtm^=:~-yhtm}LX-i^ 
[0030] IJLhWJ: 3 tfiUSSfut W hmm • 31 

<mmrci .y ^ 2 5 oj^^Htissiti::^ -y h ( u v ) x-s 
iBiSfi ■ mmmmhti. ^mm:x-y h ( c o 

L) -C^m^tlfzm. m:^-"/ h (SCR) 2 1a, 

2 1 brx:7 7>'N'-a??*>'JS$ix, 5aaro>y:7 2 6c7) 
t^-rn*^«j!i«ffl^:x-y h ( H p ) x'ti^mtifz 

JSarD -y 2 7 C?30-f iX*»iOJ^aJ J-Cl .y b (CO 

[003 1] ^<^'ik. miGii^mu2hizmm^ti. 

l'i/Xhco^^5-as^|)its^tc, 3(!!a7'o>y:7 3 0« 
±fS.(07 Ht-j/' g y5!iaar..y h ( A D ) CTiatTk'ft 

(COL) x'<%mm, ui^xhm^^:^--^v (c 

T) 2 2t'^>''7.h*s^Six, 

>yh (ER) 2 3r'S«GOSig«5fc^5:l'v;^h*^ 

-?-Wf^. «1SG{i, 4'Sg|52b<7)4'05!ig7- 
Uv:7 2 8<7)3!)I1^3!!!!ai--y h (HP) (n—otrzim 
a7'o>y^2 9«0jPia- (HP/COL) 
tfO-of rU^-^'^!MStl. mmzTn >y 3 0<?)TS 

-y h ( C O L) ^ tzimmy'rrt 9 (DM 
■ i^m-- yh ( H P/C O L) (0~-:>X'i^mtl 
a. 

[0032] ^<Dm. mLGnmu 1 6-h^(>±mm^ 
SI 9izx^ x^s^ifLxmyti^Eizm 
m^tix^zx'm^(o^'^:^-yi)myt^m. ^ix. 

'i^stcjsi^T:fMa52c<7)5iia7'o.yi?3 1. 32, 3 

3c7)V^-rfL*^c7)SP#!iJ!!iflJL:z •/ b (HP) X'-it;?. hx7 
(DEV) 24 a. 24 b. 2 4 c<7)V^-m*»f S^SS 

tlfzmWLGii^ f^ggg 2 c OJOST'O 7^31 cr)\,^i'tl 

*^«o3nia5aai- -y h ( H p ) i /vTiiJiiaT'p -y ^ 3 

2 , 3 3 ^-f^^*»coaDlS • i^MiJ-- -y h ( H P/C O 

si- ^a]i-.y h (HP/COL) i;T?^a§fL. ±^ 

18. 1 TtJctlfJfijMilfill OlCi-^T;^ 
[ 0 0 3 3 ] ia±^0J: 0 • SfiiSaai^xr 

aanvh (HP) . jfra^aaari-y b (cod . m 
Byi%&9m:i--y h (HP/coL) . ]yi^xhmi 

JSai- 'y h ( C T ) 2 2 tCOV ^TiJiBJ-t^ . 
[ 0 0 3 4 ] ^-r^ 1 <0||J6Jg® i: LXMmm:3.=i -y 
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h (HP) tCOOTi^Bft^i.. a2{i:. JnSiJiiai--y 

h (HP) ^m^mz^&mmxhh, z<7)Mm^m 

h (HP) (i. vy/5 0$:^t, ^cOrtSiJ 

(=(iaiR©g& 5 1 amm^tix mwim^ 5 1 

li. «1SGj:0^:^#=5r®^S-=5rLCTx{fT;PS- 
':7ATlilS$n^C«g^*«! ( JP^T-U- h ) 52 
|gS^*ft: 5 2 iO^Wmtt 5 4 i: , m 

g^**5 2W«C7k¥{CiS{t'i>it/tt-hA'>fr5 
St^WtTV^I,. afi^*ft5 2«W3(irndfi/ 
10 $.7-^^y5 3ipskn^tiXii^. .rc7)7'n^i^Sf->f 
ty 5 3t= J: 0»1gG*<^S^*f^s5 2(r)mmiZj5.mL 
fzm:Z'mW.^tii,i:ol,z^j:'?X\>^^, 5:J3, itg^:*: 
1*5 2{±, myr^LKi:\^mmiz^^ixX\^l > 
[003 5] |ga^**5 2tc{i. ffi^G^#|^$-ti:l, 
^ci6iOlSS:iO#l^fy 5 6 mm L^v^«a?L^#l^g 

ffit=iS(t<;>nTi.^i.. c*t<;,^i^ey5 6{is^#«5 7 

izx'o^ii'Hmizx'o^mfii. 

[0036] SfiK]^^5 lOjfHtdi, mmM^5 
20 lS:ililS-rSv-v«y:5'5 9*^#l^ai£l=iS{t'5><XTV'> 
I.. ^<7)>'^-y:?59{i#l§&i-'Jy:5^60Hj:'9#^$ 
iX^iot^oTV^i,. iTt. ^-i'y^''5 0<7)iiS± 
g|it={ifflP6 l*i^)S§iX-Ci!9> ^-i^yi5^5 0i05^ 

moa.<n<^^mzmt^D6 2imnhiix\>^x. 

-TV 9 59 1fLW\^XW^3mif''^hKm.\Z\Vy-T -y 
9 5 9t^m.5 0 aC7)|i]^m»4>^^-J/y:5^5 OrtW«ia 
«f^P6 2*>'^,m$nSJ:3 
{i^-^TV^I,. ^fc, ■m.G<r>WMzW.Vr:\i. ^-r-y 
^ 5 9 3!)<TI^ Uc4fc^-C'IBn 6 1 LTi)gS$^T.I> . 

30 [0037] iga^*«5 5 2 rtoaiijfi^jiasB^ 
Ji. m.<nmMy^-(>^imyti>ti. z.i\.\,zi,y)m, 

a^*{*:5 2^7)iaJg*5|tS!l$i^•5.J:^^^^:'7-C^^I.. C 
coiaK^:y9--6 3*»^>o^aim^{4, ll3t2*t-J;o 

C:cOjD®i^!iai--y b (HP) ^$i)tJp-ri.JtmJi- 

-vv^yvx:i-vbA\,z:m,-^ii. ^m^mmzm 

-zJv ^-C 3 y h n- 5 6 4 *^ /^iSHSI 6 5 l;$iJiJJft#*>3S 

A,fL3^5 4'\tt*&$ixsai:>j*«i^$ii-5, 

40 tfOJ.::i-y b3yhu-764l4. Jd,WI{c^LT. ^ 
5 8(i$iJiilfS-^SrjMo-C#Kfy 5 6<0#l^$r|iJ1iP 
i^A"y^'5 9<0#ie&>''jy/6 0W#|^ 
^t^JUrrS. ^^jK, J-a yh3ybD-564{4. 

Sfsne 2 (caiig!ts«f^^ti5Jtf>fL/v:Sf^#6 7 ^ 

$iJfflIL.T«^^S$'$'lffll-ri.. ttii^:i.~-yY^yVu- 
7 64fi. ^•3i^5!Mi/'Xf AcovXT-Anyhn 

-7 (0s^BS) t-t><nn^\z^-^\\x%mm^^^-n-^ 

hl'b^ztsinX^^h, 

[00 38] g?ifit-hAM 7-5 5{±iiB^^S:^i:L, II 

50 A\zmi^^^.im^^\^fzmffy^w,.mfL\m 
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}K*%^$*i/S?&l?BfSit^^UTV^|., ^ -y 7 2{i 

^(D^iSim^^'ki'zm'^Mzmw^ixwL&^i^- 

xm\A3^nmw}t. d^^^x-^mnzmfAixm^ti 
xm-ti , ^^jsii-^ ^ 'y ^ 7 2c^%mmmmzx r> 

[0039] t- h^NM 7-5 50WMizli^izmmi±^ 

X 0 izth^ t tci: 0 1- h A-^ r 5 5 izji^bi^mi^ 
[004 0] W-hcT) J: 0 izm^^iifciMmm:!-- >/ h 

(HP) Tti. mroj: ^ LT . s«G<7)jii|8y!jia;!,^ 
[004 1] t-r. ^mmui 7t^(ii8«T-A 

1 latfzli 1 8 at J: OS^G^iJufijJl^jL- <y h 
(HP) CDir-i^y^5 0mzmA^ilX. m^y5 

6t:g(ti$ti, z<^m^y5 6mT^tLX. mu 
GmMis^izM^tif^miizh&mm^^^ws 2(r> 

h. 30 
[ 0 0 4 2 ] iJ:v^T\ -y 5 9 *«±#§n-C«ia^ 

[004 3] :icomx'mmGiziiamkmtm^tih 
mzw^ 5 4 x-m-ttzm^mmizja -^xms. 
5 2 izmv. sfcs 5 2 

i Oaif G&fif^comiCjDl^-r&^t3ti. ^^ft 5 4 40 
[0044] ZfUzML. :^mmmX'ii. 

5 2\Hiz}L~hyur5 5imn<i(ox\ ms^^f^s 

2ffii*ioagA7y;^*KmitJ^^lci. ±^t^ct 

tiizx*). m'^^zm.-^^^t^s 2mmiSMim-it 

[0 0 4 5] l^tc. 05<7)J:-5tb-bA--fr5 5S:J!t 50 
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mizwMrttztizir). m^cmm^t'^^s^t 
<DmMm>^xwzmm-thztf}K-^i. -ttch 
m,G%:im:thm.i.z{i. rnis.G^mm.uco^i)'^ 

<r)m.mmtim^x-Si%mzmrL. m^xwzmm. 

[0046] tt:. t-hn>fr5 5S-IS(tl.ifclcJ: 
t> #L^$r 185^*^5 2W^®(c|§{tl.'£>g<±=5r<^ 
[0047] $<i>fc, Jbai^id^t-bAMTSS^ 

tzMzit. meizmxoiz. %mi5 4' mu^^ 
iifi5 2ff)mmmzmifhzttmtu\ z^xoizt 

hztizx*). t-t. »KG^^^5^^T^aa*^ffi<=3:l.^i 

mizhtmmmmm^ti. ^cr>»i^h-hfur5 5 
izx'o^^mzmmtiKDX'. miGmmcoi&Bi 

[0048] mz. m 2 <r>mimmt lt . ^^a^a^ 
-'vh (COL) (c^v^Tses^-r^, 07{±, 

jL:z.yh (COL) c7)a«?«tB^a5:}i'&m6<)(::*-riilT 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
dcuaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention performs predetermined processing to substrates, such as a 
LCD substrate and a semi-conductor wafer, it relates to the substrate installation base in which a 
substrate is laid. 
[0002] 

[Description of the Prior Art] In liquid crystal display (LCD) equipment, photoresist liquid is applied to 
a LCD substrate, the resist film is formed, the resist film is exposed corresponding to a circuit pattern, 
and a circuit pattern is formed by the so-called photolithography technique of carrying out the 
development of this. The resist spreading development system equipped with two or more processing 
units for carrying out such a series of processes from the former is used. 

[0003] In such a resist spreading development system, hydrophobing processing is performed with an 
adhesion process unit, and after resist liquid is subsequently applied in a resist spreading unit and the 
resist film is formed, prebaking processing of the substrate is carried out in a heat-treatment unit. Then, 
with an aligner, after a predetermined pattem is exposed, a developer is applied in a development unit, a 
predetermined pattern is developed, and, as for a substrate, postbake processing is performed in the 
afterbaking processing unit. Moreover, after hydrophobing processing or BEKU processing, a substrate 
is cooled in a cooUng processing unit. 

[0004] In processing of these single strings, in each processing unit, where a substrate is put on a 
substrate installation base, processing is performed. For example, as a substrate installation base, by 
energizing to a heating element, a heating plate is heated and a substrate is heated with the heat in a 
heat-treatment unit using the heating plate with which the heating element was prepared in the interior or 
base. Moreover, as a substrate installation base, by making a refrigerant path carry out conduction of the 
refrigerants, such as cooling water, a cooling plate is cooled and a substrate is cooled by the cold energy 
in a cooling processing unit using the cooling plate which established the refrigerant path in the interior. 
Furthermore, the spin chuck prepared have a vacuum adsorption function and pivotable as a substrate 
installation base is used for the resist spreading processing unit and development unit which are a 
spinner system unit. Since these spinners system unit is ordinary temperature processing ftindamentally, 
neither a heating device nor a cooler style exists. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the above resist spreading development 
systems, the homogeneous demand to heat-treatment or cooling processing is still severer with 
enlargement and highly-precise-izing of a substrate in recent years. However, in the conventional heat- 
treatment unit, since a substrate is heated to predetermined temperature with the heat which supplied the 
heat generated with the heating element to the heating plate by heat conduction, and was accumulated in 
the heating plate, when the temperature balance within a heating plate side collapses by a certain cause, 
responsibility is bad, and desired temperature homogeneity may not necessarily be acquired. In order to 
carry out conduction of the refrigerants, such as cooling water, to a cooling plate and to move heat to it 
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by heat conduction also about a cooling processing unit, it has similarly the trouble that responsibility is 
bad. 

[0006] Moreover, although it is necessary to correspond to the temperature of these versatility since 
baking temperature changes with the class of resist liquid, classes of processing, etc., it is difficult to 
require long duration extremely, if it is going to make a temperature change in Ae conventional heat- 
treatment unit each time, since the responsibility of a heating plate is bad as mentioned above, and to 
acquire desired temperature homogeneity moreover. Therefore, conventionally, it is processing by 
preparing the heat-treatment unit of a large number which set the temperature of a heating plate as 
various temperature so that it can respond to these. However, preparing the heating plate set as various 
temperature in this way has a request of wanting to reduce the number as much as possible, from a very 
complicated thing. Moreover, there is a request of wanting to perform heating and cooling in one unit 
ultimately. 

[0007] On the other hand, when a substrate is adsorbed by the spin chuck in a resist spreading 
processing unit, a temperature gradient arises between the part which is in contact with the spin chuck of 
a substrate, and the part with which the ambient atmosphere is in contact, the resist film may become an 
ununiformity or the marks of a spin chuck may be imprinted by the resist film. 
[0008] This invention is made in view of this situation, and aims at offering the substrate installation 
base which can heat-treat a substrate in the condition that homogeneity is high, whenever [ field internal 
temperature ]. Moreover, it aims at offering the substrate installation base which can carry out cooling 
processing of the substrate in the condition that homogeneity is high, whenever [ field internal 
temperature ]. Furthermore, desired temperature can cost whenever [ field internal temperature ] in the 
condition that homogeneity is high, promptly, and it aims at offering the substrate installation base in 
which both heat-treatment and cooling processing are possible. When a substrate is laid in ordinary 
temperature, it aims at offering the substrate installation base which does not produce ******** to a 
substrate fiirther again. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, according to 
the 1st viewpoint of this invention, in case it heat-treats to a substrate, it is the substrate installation base 
in which a substrate is laid, and the substrate installation base characterized by providing an installation 
script object, a heating means to heat this installation script object, and the heat pipe prepared in said 
installation script inside of the body is offered, 

[0010] Thus, although a heat pipe is prepared in the installation script inside of the body after 
establishing a heating means to heat an installation script object, in the 1st viewpoint of this invention 
Since it has the function which conveys heat promptly and equalizes temperature when a heat pipe has 
the height of temperature the fimction to convey a lot of heat to the other end easily from an end using 
the evaporation phenomenon and condensation phenomenon of a working fluid with which the interior 
was filled up, and in it. Even if the ununiformity within a field arises in heating of the installation script 
object by the heating means, temperature can be equalized quickly, and a substrate can be heat-treated in 
the condition that homogeneity is high, whenever [ field internal temperature ]. 
[001 1] According to the 2nd viewpoint of this invention, in case cooling processing is performed to a 
substrate, it is the substrate installation base in which a substrate is laid, and the substrate installation 
base characterized by providing an installation script object, and a cooling means to cool said 
installation script object and the heat pipe prepared in said installation script inside of the body is 
offered. 

[0012] Thus, in the 2nd viewpoint of this invention, although a heat pipe is prepared in the installation 
script inside of the body after establishing a cooling means to cool an installation script object, by the 
above-mentioned function of a heat pipe, even if the ununiformity within a field arises in cooling of 
installation ****** by the cooling means, temperature can be equalized quickly, and homogeneity can 
carry out cooling processing of the substrate in the high condition whenever [ field internal 
temperature ]. 

[0013] In case heat-treatment or cooling processing performs to a substrate according to the 3rd 
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viewpoint of this invention, it is the substrate installation base in which a substrate is laid, and the 
substrate installation base characterized by to provide an installation script object, a heating means heat 
said installation script object, a cooling means cool said installation script object, and the heat pipe 
prepared in said installation script inside of the body is offered. 

[0014] Thus, it sets in the 3rd viewpoint of this invention. After establishing a cooling means to cool the 
heating means and installation script object which heat an installation script object Since the heat pipe 
which has the above-mentioned function was prepared in the installation script inside of the body, by the 
outstanding heat transport function and outstanding temperature equalization function Also when 
changing the temperature of an installation script object a lot, a homogeneous high condition can cost 
whenever [ field internal temperature ] promptly, and it becomes possible to perform heating and 
cooling of a substrate alternatively. Moreover, by the heat transport fiinction and temperature 
equalization function which were excellent in such a heat pipe, since an installation script object can be 
quickly made into desired temperature in the condition that homogeneity is high, whenever [ field 
internal temperature ] also in case the temperature of an installation script object is risen or dropped with 
a heating means and a cooling means, respectively, temperature which performs heat-treatment or 
cooling processing can be changed easily. 

[0015] According to the 4th viewpoint of this invention, in order to perform predetermined processing to 
a substrate in ordinary temperature, it is the substrate installation base in which a substrate is laid, and an 
installation script object and the heat pipe prepared in said installation script inside of the body are 
provided, and the substrate installation base characterized by the end of said heat pipe being exposed 
from the installation script object is offered. 

[0016] Thus, it sets in the 4th viewpoint of this invention. Since a heat pipe is prepared in an installation 
script object and the end of a heat pipe is exposed from an installation script object in the substrate 
installation base in which a substrate is laid in order to perform predetermined processing to a substrate 
in ordinary temperature When an installation script object and the ambient atmosphere of the installation 
script outside of the body can be made into the almost same temperature according to the temperature 
equalization effectiveness of a heat pipe and a substrate is laid, it can prevent a temperature gradient 
arising between the part which the installation script object of a substrate touches, and the part which an 
ambient atmosphere touches. Therefore, it can prevent that the thickness of spreading film, such as resist 
film formed in the substrate front face, becomes an ununiformity, or that the marks of an installation 
base are imprinted by the substrate. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. First, resist spreading and the development system of the LCD 
substrate with which each processing unit to which the substrate installation base of this invention was 
applied was incorporated are explained. Drawing.1 is the top view showing resist spreading and the 
development system of such a LCD substrate. 

[0018] The cassette station 1 in which the cassette C by which this spreading and development system 
hold two or more substrates G is laid. The processing section 2 equipped with two or more processing 
units for performing a series of processings which include resist spreading and development in Substrate 
G, It has the interface section 3 for delivering Substrate G between aligners (not shown), and the cassette 
station 1 and the interface section 3 are arranged to the both ends of the processing section 2, 
respectively. 

[0019] The cassette station 1 is equipped with the conveyance device 10 for conveying a LCD substrate 
between Cassette C and the processing section 2. And carry ing-in appearance of Cassette C is performed 
at the cassette station 1. Moreover, in the conveyance way 10a top in which the conveyance device 10 
was formed along the array direction of a cassette, it has the movable conveyance arm 1 1 and 
conveyance of Substrate G is performed by this conveyance arm 1 1 between Cassette C and the 
processing section 2. 

[0020] The processing section 2 is divided into pre-stage 2a, inside step 2b, and post-stage 2c, it has the 
conveyance ways 12, 13, and 14 in the center, respectively, and each processing unit is arranged in the 
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both* sides of these conveyances way. And the junction sections 15 and 16 are formed among these. 
[0021] Pre-stage 2a is equipped with the movable main transport device 17 along the conveyance way 

12. To the one side of the conveyance way 12 Two washing units (SCR) 21a and 21b are arranged. To 
the other side of the conveyance way 12, a UV irradiation unit The processing block 27 which the 
processing block 25 which (UV) and the refrigeration unit (COL) repeated to two steps, the processing 
block 26 which a heat-treatment unit (H.P.) comes to put on two steps, and a refrigeration unit (COL) 
come to put on two steps is arranged. 

[0022] Inside step 2b is equipped with the movable main transport device 18 along the conveyance way 

1 3 . Moreover, to the one side of the conveyance way 13 a resist - spreading — processing - a unit — (— 
CT -) - 22 — and - a substrate — G — a periphery ~ the section — a resist ~ removing — a periphery - 
a resist - removal - a unit - (- ER -) - 23 - one — like - preparing - having --**** - the other side 
of the conveyance way 13 - Both the processing block 28 which a heat-treatment unit (H.P.) comes to 
put on two steps, heat-treatment, and cooling processing can be performed. And the processing block 29 
which heating / coohng processing unit (H.P./COL) which can also change a setup comes to put on two 
steps whenever [ stoving temperature ], and the processing block 30 which an adhesion process unit 
(AD) and a refrigeration unit (COL) come to pile up up and down are arranged. 

[0023] Post-stage 2c is equipped with the movable main transport device 19 along the conveyance way 

14. Furthermore, to the one side of the conveyance way 14 Three development units 24a, 24b, and 24c 
are arranged. The processing block 3 1 which a heat-treatment unit (H.P.) comes to put in two steps on 
the other side and the processing blocks 32 and 33 which heating / cooling processing unit (H.P./COL) 
both comes to put on two steps of the conveyance way 14 are arranged. 

[0024] In addition, the processing section 2 has structure which arranges only washing processing unit 
21a, the resist processing unit 22, and a spinner system unit like development unit 24a to one side across 
a conveyance way, and arranges only heat system processing units, such as a heat-treatment unit and a 
cooling processing unit, to an another side side. 

[0025] Moreover, the drug solution supply unit 34 is arranged and the tooth space 35 for maintaining the 
main transport device further is provided for the part by the side of spinner system unit arrangement of 
the junction sections 15 and 16. 

[0026] The above-mentioned main transport devices 17, 18, and 19 are equipped with the X-axis drive 
of the 2-way within a horizontal plane, the Y-axis drive, and the vertical Z-axis drive, respectively, are 
equipped with the rotation drive which rotates focusing on ttie Z-axis further, and have the arms 17a, 
18a, and 19a which support Substrate G, respectively. 

[0027] The above-mentioned main transport device 17 has carrying in and taking out of Substrate G to 
each processing unit of pre-stage 2a, and the function to deliver Substrate G between the junction 
sections 15 further while delivering Substrate G between the arms 1 1 of the conveyance device 10. 
Moreover, the main transport device 18 has carrying in and taking out of Substrate G to each processing 
unit of inside step 2b, and the function to deliver the substrate G between the junction sections 16 further 
while delivering Substrate G between the junction sections 15. Furthermore, the main transport device 
19 has carrying in and taking out of Substrate G to each processing unit of post-stage 2c, and the 
function to deliver the substrate G between the interface sections 3 further while delivering Substrate G 
between the junction sections 16. In addition, the junction sections 15 and 16 function also as a cooling 
plate. 

[0028] The interface section 3 is equipped with the conveyance device 38 in which carry ing-in 
appearance of the substrate G between the extension 36 which holds a substrate temporarily in case a 
substrate is delivered between the processing sections 2, two buffer stages 37 which were ftirther 
established in the both sides and which arrange a buffer cassette, and these and aligners (not shown) is 
performed. The conveyance device 38 is equipped with the movable conveyance arm 39 for the 
conveyance way 38a top prepared along the extension 36 and the array direction of the buffer stage 37, 
and is this conveyance A [0029]. Thus, by collecting each processing unit and unifying, space-saving- 
izing and the increase in efficiency of processing can be attained. 

[0030] In resist spreading and the development system constituted as mentioned above The substrate G 



http://Avww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/29/05 



IP,200 1-307978, A [DETAILED DESCRIPTION] 



Page 5 of 12 



in Cassette C is conveyed by the processing section 2. In the processing section 2 First, surface 
treatment and washing processing are performed in the UV irradiation unit (UV) of the processing block 
25 of pre-stage 2a. After being cooled in a cooling processing unit (COL), scrubber washing is 
performed in the washing units (SCR) 21a and 21b, and after stoving is carried out in one heat-treatment 
unit of the processing blocks 26 (H.P.), it is cooled with one refrigeration unit (COL) of the processing 
blocks 27. 

[003 1] Then, in order for Substrate G to be conveyed by inside step 2b and to raise fixable [ of a resist ], 
hydrophobing processing (adhesion promoter coat) is carried out with the adhesion process unit (AD) of 
the upper case of the processing block 30, a resist is applied in the resist spreading processing unit (CT) 
22 after cooling by the cooling processing unit (COL) of the lower berth, and the excessive resist of the 
periphery of Substrate G is removed in the periphery resist removal unit (ER) 23. Then, prebaking 
processing is carried out by one of the heating and refrigeration units (H.P./COL) of one or the 
processing block 29 of the heat-treatment unit (H.P.) of the processing block 28 in inside step 2b, and 
Substrate G is cooled by one of the refrigeration unit (COL) of the lower berth of the processing block 
30, or the heating and refrigeration units of the processing block 29 (H.P./COL). 
[0032] Then, Substrate G is conveyed by the aligner through the interface section 3 by the main 
transport device 19 from the junction section 16, and a predetermined pattern is exposed there. And after 
carrying in Substrate G through the interface section 3 again and performing postexposure BEKU 
processing if needed in one heat-treatment unit of the processing blocks 31,32, and 33 of post-stage 2c 
(H.P ), a development is carried out by either of the development units (DEV) 24a, 24b, and 24c, and a 
predetermined circuit pattern is formed. It is cooled with one of heating and refrigeration units 
(H.P./COL), and the substrate G by which the development was carried out is held in the predetermined 
cassette on the cassette station 1 according to the main transport devices 19, 18, and 17 and the 
conveyance device 10, after postbake processing is performed with one heat-treatment unit of the 
processing blocks 3 1 of post-stage 2c (H.P.), or one heating and refrigeration unit of the processing 
blocks 32 and 33 (H.P./COL). 

[0033] next - being above - spreading - a development - a system ~ setting ~ this invention - a 
substrate - installation — a base — applying - having had — heat-treatment - a unit - (— H.P, — ) ~ 
cooling ~ processing - a unit (COL) ~ heating ~ /- cooling - processing ~ a unit (H.P./COL) - a 
resist - spreading - processing ~ a unit ~ (- CT -) - 22 - ******** - explaining . 
[0034] A heat-treatment unit (H.P.) is first explained as 1st operation gestalt. Drawing 2 is the sectional 
view showing a heat-treatment unit (H.P.) typically. This heat-treatment unit (H.P.) has casing 50, and 
the substrate installation base 51 is arranged in that interior. The substrate installation base 51 has the 
heat pipe 55 which was able to establish the shape of a bigger rectangle a little than Substrate G at a 
level with the interior of the installation script object (heating plate) 52 which consisted of aluminum, 
the heating element 54 prepared in the rear-face side of the installation script object 52, and the 
installation script object 52 nothing for example. The pro squeak tee pin 53 is formed in the front face of 
the installation script object 52, and it is laid after Substrate G has approached the front face of the 
installation script object 52 by this pro squeak tee pin 53. In addition, the installation script object 52 is 
supported by the supporter material which is not illustrated. 

[0035] The through tube which two or more rise-and-fall pins 56 for making it go up and down 
Substrate G do not illustrate is prepared in the installation script object 52, enabling free rise and fall. 
These rise-and-fall pin 56 is supported by the support plate 57, and goes up and down belt driving by the 
motor 58 through this support plate 57. 

[0036] The shutter 59 which surrounds the substrate installation base 51 is formed in the perimeter of 
the substrate installation base 51 free [ rise and fall ]. This shutter 59 goes up and down in the rise-and- 
fall cylinder 60. Moreover, opening 61 is formed in the side-attachment-wall upper part of casing 50, the 
exhaust port 62 is established in the center section of top-plate 50a of casing 50, in case a shutter 59 
goes up and heat-treatment is performed, air is supplied to the processing space in casing 50 from the 
clearance between a shutter 59 and top-plate 50a, and it is exhausted from an exhaust port 62, In 
addition, on the occasion of conveyance of Substrate G, after the shutter 59 has descended, it is 
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conveyed through opening 61, 

[0037] Two or more thermo sensors 63 near [ within the installation script object 52 ] the front face are 
suitably formed in a part, and, thereby, the temperature of the installation script object 52 is measured. It 
is transmitted to the unit controller 64 for the detecting signal from this thermo sensor 63 to control this 
heat-treatment unit (H.P.) to be shown in drawing 3 , a control signal is transmitted to a thermoregulator 
65 from a controller 64 based on that detection information, an output adjustment signal is transmitted to 
the heating element power source 66 from a thermoregulator 65 based on that control signal, and the 
output supplied to a heating element 54 from the heating element power source 66 is adjusted. 
Moreover, this unit controller 64 also controls rise and fall of the rise-and-fall cylinder 60 of a shutter 59 
while it sends a control signal to a motor 58 and controls rise and fall of the rise-and-fall pin 56 on the 
occasion of heat-treatment. Furthermore, the unit controller 64 controls the exhaust valve 67 prepared in 
the exhaust pipe which follows an exhaust port 62, and controls displacement. In addition, the unit 
controller 64 outputs a control signal based on the command from the system controller (illustration 
abbreviation) of spreading and a development system. 

[0038] Said heat pipe 55 has the wick 72 which serves as the container 71 as an outer shell member 
which consists of a tubed metal which blockaded both ends, for example, copper, and a copper alloy as 
shown in nothing and dramng 4. R> 4 from the porosity member or reticulated member prepared in the 
inner circle wall in the shape of a straight line, and has the sealing structure where it filled up with 
working fluids, such as water, into it. The wick 72 has the function to which a working fluid is moved 
using capillarity. The heat pipe 55 of the shape of this straight line has the function which conveys heat 
promptly and equalizes temperature, when the height of temperature is the function to convey a lot of 
heat to the other end easily from an end, and in it, using the evaporation phenomenon and condensation 
phenomenon of a working fluid with which the interior was filled up. If the end of a heat pipe 55 is 
heated, a working fluid will specifically evaporate, it becomes a steamy style, and to the low- 
temperature section, high-speed migration is carried out, and subsequently to a tube wall it contacts, is 
cooled, and condenses. A condensate returns to a heating unit by the capillarity of a wick 72. In 
addition, a condensate can be returned by gravity instead of using a wick 72. 

[0039] Although there is especially no limit in arrangement of a heat pipe 55, as shown in drawing 5 , it 
is desirable to arrange from the center section of the installation script object 52 to a radial towards the 
periphery section. The soak effectiveness by the heat pipe 55 can be further heightened by doing in this 
way. 

[0040] In the heat-treatment unit (H P.) constituted as mentioned above, as it is the following, heat- 
treatment of Substrate G is performed. 

[0041] First, Substrate G is carried in in the casing 50 of a heat-treatment unit (H.P.) by the arms 17a or 
18a of the main transport devices 17 or 18, the rise-and-fall pin 56 is won popularity and passed, this 
rise-and-fall pin 56 descends, and it is laid in the pro MIKISHI tee pin 53 prepared in the front face of 
the installation script object 52 in the condition that Substrate G was heated by predetermined 
temperature. 

[0042] Subsequently, a shutter 59 goes up and processing space is formed. The pump which it changed 
the exhaust air bulb 67 into the open condition in this condition, and was formed in the exhaust pipe and 
which is not illustrated operates, and while the air current which goes in the center from the periphery 
side of Substrate G is formed above Substrate G, it is exhausted through an exhaust port 62. 
[0043] Although heat-treatment is performed to Substrate G in this condition In case Substrate G is 
heated to predetermined temperature with the heat which supplied the heat only generated with the 
heating element 54 to the installation script object 52 by heat conduction, and was accumulated in the 
installation script object 52 When the temperature balance within the 52nd page of an installation script 
object collapses by causes when an ununiformity arises in a heating element 54, responsibility is bad, 
and desired temperature homogeneity may not necessarily be acquired. 
[0044] On the other hand, with this operation gestalt, since the heat pipe 55 was formed in the 
installation script object 52, also when the temperature balance within the 52nd page of an installation 
script object collapses, the temperature within the 52nd page of an installation script object can be 
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promptly equalized by the heat transport function and temperature equalization function which were 
excellent in the heat pipe 55 mentioned above. 

[0045] The temperature gradient of the periphery section of Substrate G and a center section can be 
canceled very quickly by arranging a heat pipe 55 to a radial Uke drawing.5 especially. That is, although 
the temperature of the periphery section of Substrate G tends to become low in case Substrate G is 
heated, by forming a heat pipe 55 in a radial like drawing 5 , migration of the heat from the center 
section of Substrate G to the periphery section advances very efficient, and can equalize the temperature 
within the 52nd page of an installation script object very quickly. 

[0046] Moreover, since quick heat transfer can be produced by forming a heat pipe 55, it is not 
necessary to necessarily prepare a heating element all over the installation script object 52, and 
installation area of a heating element 54 can be made small. 

[0047] Furthermore, in order to demonstrate much more efficiently the effectiveness at the time of 
forming the above heat pipes 55 in a radial, as shown in drawing 6 , it is desirable to prepare heating 
element 54' in the periphery section of the installation script object 52. Since the periphery section in the 
inclination for temperature to become low in Substrate G first is heated and the heat is conveyed to a 
center section by the heat pipe 55 by doing in this way, it can cancel more effectively un-arranging [ that 
the temperature of the periphery section of Substrate G becomes low ]. 

[0048] Next, a cooling processing unit (COL) is explained as 2nd operation gestalt. Drawing 7 is the 
sectional view showing typically a part for the substrate installation rest of a cooling processing unit 
(COL). Except a substrate installation rest part, since it is constituted almost like the above-mentioned 
heat-treatment unit (H P.), explanation is omitted. In addition, by drawing 8 mentioned later, the 1st 
operation gestalt and a common thing attach and explain the same sign. 

[0049] The substrate installation base 81 of a cooling processing unit (COL) has the heat pipe 85 which 
was able to establish the shape of a bigger rectangle a little than Substrate G at a level with the 
installation script object (cooling plate) 82 which consisted of aluminum, the refrigerant passage 84 
established in the rear-face side within the installation script object 82, and the interior of the installation 
script object 82 nothing for example. The pro squeak tee pin 83 is formed in the front face of the 
installation script object 82, and it is laid after Substrate G has approached the front face of the 
installation script object 82 by this pro squeak tee pin 83. Conduction of the water is carried out to the 
refrigerant path 84 as a refrigerant. A heat pipe 85 is constituted completely identically to the heat pipe 
55 in the 1st operation gestalt. 

[0050] Two or more thermo sensors 86 near [ within the installation script object 82 ] the front face are 
suitably formed in a part, and, thereby, the temperature of the installation script object 82 is measured. It 
is transmitted to the unit controller 87 for the detecting signal from this thermo sensor 86 to control this 
cooling processing unit (COL) to be shown in drawing 8 , a control signal is transmitted to a 
thermoregulator 88 from a controller 87 based on that detection information, and a thermoregulator 88 
controls the temperature of a refrigerant based on that control signal. Moreover, the unit controller 87 
also controls rise and fall of the rise-and-fall cylinder 60 of a shutter 59 while it sends a control signal to 
a motor 58 and controls rise and fall of the rise-and-fall pin 56 on the occasion of cooling processing 
like the unit controller 64 of the 1st operation gestalt. Furthermore, the unit controller 87 controls the 
exhaust valve 67 prepared in the exhaust pipe which follows an exhaust port 62, and controls 
displacement. In addition, the unit controller 87 outputs a control signal based on the command from the 
system controller (illustration abbreviation) of spreading and a development system. 
[005 1] Although there is especially no limit in arrangement of a heat pipe 85, as this operation gestalt is 
shown in drawing 9 , it is desirable to arrange from the center section of the installation script object 82 
to a radial towards the periphery section. The soak effectiveness by the heat pipe 85 can be further 
heightened by doing in this way. 

[0052] In the cooling processing unit (COL) constituted as mentioned above, as it is the follov^ng, 
cooling processing of Substrate G is performed. 

[0053] First, it is laid in the pro MIKISHI tee pin 83 prepared in the front face of the installation script 
object 82 in the condition that Substrate G was cooled by predetermined temperature by the same 
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actuation as the 1st operation gestalt by the arms 17a or 18a of the main transport devices 17 or 18, and 
cooling processing is performed. 

[0054] In this cooling processing, in case the cold energy of the refrigerant which only carries out 
conduction of the refrigerant passage 84 is supplied to the installation script object 82 by heat 
conduction and Substrate G is cooled to predetermined temperature by that cold energy, when the 
temperature balance within the 82nd page of an installation script object collapses by causes when an 
ununiformity arises in a coolant temperature, responsibility is bad, and desired temperature homogeneity 
may not necessarily be acquired. 

[0055] On the other hand, with this operation gestalt, since the heat pipe 85 was formed in the 
installation script object 82, also when the temperature balance within the 82nd page of an installation 
script object collapses, the temperature within the 82nd page of an installation script object can be 
promptly equalized by the heat transport function and temperature equalization function which were 
excellent in the heat pipe 85 mentioned above. 

[0056] The temperature gradient of the periphery section of Substrate G and a center section can be 
canceled very quickly by arranging a heat pipe 85 to a radial like drawing 9 especially. That is, although 
the temperature of the periphery section of Substrate G tends to become low in case Substrate G is 
cooled, by forming a heat pipe 55 in a radial like drawing.9 , migration of the heat from the center 
section of Substrate G to the periphery section advances very efficient, and can equalize the temperature 
within the 82nd page of an installation script object very quickly. Moreover, installation area of the 
refrigerant path 84 can be made small according to the effectiveness of such a heat pipe 85, 
[0057] Furthermore, in order to demonstrate much more efficiently the effectiveness at the time of 
forming a heat pipe 85 in a radial, as shown in drawing 1010 , it is desirable to prepare refrigerant 
passage 84' in the center section of the installation script object 82. If Substrate G is left, although the 
periphery section will tend to approach outside air temperature, a center section cannot get cold easily 
rather than the periphery section. Therefore, since the center section which cannot get cold easily 
probably by preparing cooling passage 84* in the center section of the installation script object 82 is 
cooled and cold energy is conveyed by the heat pipe 85 subsequently to the periphery section of 
Substrate G, the ununiformity of temperature can be canceled much more effectively. 
[0058] Next, heating/cooling processing unit (H.P./COL) is explained as 3rd operation gestalt. Drawing 
U is the sectional view showing typically a part for the substrate installation rest of heating/cooling 
processing unit (H.P./COL). Except a substrate installation rest part, since it is constituted almost like 
the above-mentioned heat-treatment unit (H.P.), explanation is omitted. In addition, by drawing 12 
mentioned later, the 1st operation gestalt and a common thing attach and explain the same sign. 
[0059] The substrate installation base 91 of heating/cooling processing unit (H.P./COL) has the heat 
pipe 96 which was able to establish the shape of a bigger rectangle a little than Substrate G at a level 
with the installation script object (heating/cooling plate) 92 which consisted of aluminum, the heating 
element 94 prepared in the installation script object 92, the refrigerant passage 95 established in the rear- 
face side within the installation script object 92, and the interior of the installation script object 92 
nothing for example. The pro squeak tee pin 93 is formed in the front face of the installation script 
object 92, and it is laid after Substrate G has approached the front face of the installation script object 92 
by this pro squeak tee pin 93. Conduction of the water is carried out to the refrigerant path 95 as a 
refrigerant. A heat pipe 96 is constituted completely identically to the heat pipe 55 in the 1st operation 
gestalt. 

[0060] Two or more thermo sensors 97 near [ within the installation script object 92 ] the front face are 
suitably formed in a part, and, thereby, the temperature of the installation script object 92 is measured. 
The detecting signal from this thermo sensor 97 is transmitted to the unit controller 98 for controlling 
this heating/cooling processing unit (H.P./COL), as shown in drawing 12 . When heating in this unit, 
based on the detection information on a thermo sensor 97, a control signal is transmitted to the heating 
element thermoregulator 99 from a controller 98, an output adjustment signal is transmitted to the 
heating element power source 100 from the heating element thermoregulator 99 based on that control 
signal, and the output supplied to a heating element 94 from the heating element power source 100 is 
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adjusted. Moreover, in cooling in this unit, based on the detection upper part of a thenno sensor 97, a 
control signal is transmitted to the refrigerant thermoregulator 101 from a controller 98, and the 
refrigerant thermoregulator 101 controls the temperature of a refrigerant. Moreover, the unit controller 
98 also controls rise and fall of the rise-and-fall cylinder 60 of a shutter 59 while it sends a control signal 
to a motor 58 and controls rise and fall of the rise-and-fall pin 56 on the occasion of cooling processing 
like the unit controller 64 of the 1st operation gestalt. Furthermore, the unit controller 98 controls the 
exhaust valve 67 prepared in the exhaust pipe which follows an exhaust port 62, and controls 
displacement. In addition, the unit controller 98 outputs a control signal based on the command from the 
system controller (illustration abbreviation) of spreading and a development system. 
[0061] Although there is especially no limit in arrangement of a heat pipe 96, as this operation gestalt is 
shown in drawing 13 , it is desirable to arrange from the center section of the installation script object 92 
to a radial towards the periphery section. The soak effectiveness by the heat pipe 96 can be further 
heightened by doing in this way. 

[0062] In heating/cooling processing unit (H.P./COL) constituted as mentioned above, as it is the 
following, cooling processing of Substrate G is performed. 

[0063] First, it is laid in the pro MIKISHI tee pin 93 prepared in the front face of the installation script 
object 92 in the condition that Substrate G was set as predetermined temperature by the arms 17a or 18a 
of the main transport devices 17 or 18 by the same actuation as the 1st operation gestalt, and 
predetermined processing is performed. That is, in heat-treatment, the installation script object 92 is 
heated with a heating element 94, Substrate G is heated to it, the refrigerant passage 95 is made to carry 
out conduction of the refrigerant in cooling processing, the installation script object 92 is cooled to it, 
and Substrate G is cooled to it. Moreover, a heating element 94 operates, also when raising the laying 
temperature of the installation script object 92, and also in case the refrigerant passage 95 drops the 
laying temperature of the installation script object 92, conduction of the refrigerant is carried out. 
[0064] In this heating/cooling processing unit (H.P./COL) After forming the refrigerant path 95 which 
cools the heating element 94 and the installation script object 92 which heat the installation script object 
92 Since the heat pipe 96 which has the above-mentioned function was formed in the installation script 
object 92 By the outstanding heat transport function and outstanding temperature equalization function, 
also when changing the temperature of the installation script object 92 a lot, a homogeneous high 
condition can cost whenever [ field internal temperature ] promptly, and it becomes possible to perform 
alternatively both heating by the heating element 94, and cooling by the cooling medium. Moreover, by 
the heat transport function and the temperature equalization function in which the heat pipe 96 was 
excellent with the refrigerant which carries out conduction of a heating element 94 and the cooling- 
medium passage 95 also when rising or dropping the temperature of the installation script object 92, 
respectively, since the installation script object 92 can be quickly made into desired temperature in the 
condition that homogeneity is high, whenever [ field internal temperature ], temperature which performs 
heat-treatment or cooling processing can be changed easily. 

[0065] Also in this operation gestalt, the temperature gradient of the periphery section of Substrate G 
and a center section can be canceled very quickly by arranging a heat pipe 96 to a radial like drawing 
13 . That is, although the temperature of the periphery section of Substrate G tends to become low in 
case [ in which Substrate G is heated ] it cools in the case, by forming a heat pipe 96 in a radial like 
drawing 13 , migration of the heat from the center section of Substrate G to the periphery section 
advances very efficient, and can equalize the temperature within the 92nd page of an installation script 
object very quickly. Moreover, installation area of a heating element 94 and the refrigerant path 95 can 
be made small according to the effectiveness of such a heat pipe 96. 

[0066] Furthermore, in order to demonstrate much more efficiently the effectiveness at the time of 
forming a heat pipe 96 in a radial, as shown in drawing 1414 , it is desirable to prepare heating element 
94' in the periphery section of the installation script object 92, and to prepare refrigerant passage 95' in 
the center section of the installation script object 92. By doing in this way, the periphery section in the 
inclination for temperature to become low in Substrate G is first heated in the case of heating. Since the 
heat is conveyed to a center section by the heat pipe 96, the center section in the inclination which 
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cannot get cold easily in Substrate G probably is cooled also in the case of cooling and the heat of the 

periphery section of Substrate G is conveyed to a center section in connection with this The 
ununiformity of the temperature of the installation script object 92 and Substrate G can be canceled 
much more effectively. 

[0067] Next, the resist spreading processing unit (CT) 22 is explained as 4th operation gestalt. Drawing 
IS is the sectional view showing a resist spreading processing unit typically. As shown in this drawing, 
the substrate installation base (spin chuck) 1 10 where adsorption maintenance of the substrate G is laid 
and carried out where that field is leveled is established in the resist spreading processing unit (CT) 22 
free [ rotation ]. This substrate installation base 1 10 has the installation script object 1 1 1 and the heat 
pipe 1 12 prepared in the installation script inside of the body. From the center of an inferior surface of 
tongue of the installation script object 1 1 1, it turned caudad, the revolving shaft 1 13 is prolonged, and 
the substrate installation base 110 rotates with the rotation means which is not illustrated. The 
adsorption opening 1 14 is formed, from this adsorption opening 1 14, it goes in the center of a top face of 
the installation script object 1 1 1 caudad, and extends in it, and the exhaust air way 115 passing through 
the center of a revolving shaft 1 13 is established in it. It connects with the exhauster style which is not 
illustrated and vacuum adsorption of this exhaust air way 1 1 5 is carried out in Substrate G by exhausting 
by this exhauster style on the top face of the installation script object 1 1 1 . As shown in drawing. 16 , the 
heat pipe 1 12 is arranged towards the periphery at the radial from the center of the installation script 
object 111, and the periphery side edge section has exposed it from the peripheral face of the installation 
script object 1 1 1 . In addition, the heat pipe 112 has the same structure as the heat pipe 55 in the 1 st 
operation gestalt. 

[0068] The rotation cup 1 16 as a processing container which has the shape of a closed-end cylindrical 
shape so that the substrate G on this substrate installation base 1 10 and the substrate installation base 

1 10 may be surrounded from a lower part is formed pivotable. This rotation cup 1 16 rotates with 
rotation of the substrate installation base 1 10. 

[0069] A cup 117 is arranged wrap hollow ring-like outside in a periphery [ of the rotation cup 116], 
and lower part side at the periphery side of this rotation cup 1 16, and the drain cup 1 18 is arranged 
further on that outside. This drain cup 118 can discharge a drain from drain exhaust port 1 18a which led 
caudad the resist liquid which dispersed on the occasion of resist spreading, and was prepared in that 
pars basilaris ossis occipitahs. Moreover, a gas is discharged from exhaust-port 1 18b by the exhaust air 
means which was formed in the outside of the drain cup 1 1 8 and which is not illustrated. 
[0070] The lid which is not illustrated is prepared in up opening of the rotation cup 1 16 free [ attachment 
and detachment ]. In case the regurgitation of resist liquid is completed, the rotation cup 1 16 rotates with 
Substrate G and the thickness of the resist film is prepared, the rotation cup 1 16 is equipped with this lid. 

[0071] The support column 120 is set up by the outside of the outside cup 117, and the arm 121 which 
has the spray head 122 for supplying resist liquid and a solvent to Substrate G at a tip has extended from 
the support column 120. This spray head 122 has the resist liquid regurgitation nozzle 123 for carrying 
out the regurgitation of the resist liquid which is coating liquid, and the solvent regurgitation nozzle 124 
for carrying out the regurgitation of the solvents, such as thinner. 

[0072] Moreover, an arm 121 is constituted rotatable and possible [ rise and fall ] by the device in the 
support column 120 (not shown), and at the time of the regurgitation of resist liquid or a solvent, the 
resist liquid regurgitation nozzle 123 and the solvent regurgitation nozzle 124 are located above the 
center of substrate G, and are moved after regurgitation, such as resist liquid, in a shunting location at it. 
[0073] Next, the processing actuation in the resist spreading processing unit (CT) 22 constituted as 
mentioned above is explained. 

[0074] First, it conveys on the substrate installation base 1 10 by the conveyance arm which does not 
illustrate Substrate G, and while laying in the installation script object 111, vacuum adsorption of the 
substrate G is carried out through the adsorption opening 1 14. Since a heat pipe 1 12 is formed in the 
installation script object 1 1 1 and the end of a heat pipe 1 12 is exposed from the installation script object 

1 1 1 in that case The ambient atmosphere besides the installation script object 1 1 1 and the installation 
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script object 1 1 1 can be made into the almost same temperature according to the temperature 
equalization effectiveness of a heat pipe 1 12, When Substrate G is laid, it can prevent a temperature 
gradient arising between the part which the installation script object 1 1 1 of Substrate G touches, and the 
part which an ambient atmosphere touches. Therefore, it can prevent that the thickness of the resist film 
formed in the substrate G front face becomes an ununiformity, or that the marks of the installation script 
object 1 1 1 or the adsorption opening 1 14 are imprinted by Substrate G. 

[0075] Moreover, since the heat pipe 1 12 is formed in the radial, the installation script object 1 1 1 can be 
made into ambient temperature very quickly. 

[0076] In addition, this invention is not limited to the gestalt of the above-mentioned implementation, 
but various deformation is possible for it. For example, although the heat pipe was made into the shape 
of a straight line with the gestalt of the above-mentioned implementation, you may be not only this but 
other configurations. Moreover, although the substrate installation base used for resist spreading and a 
development system was shown, it is also possible to use for the substrate installation base used in 
addition to it. Although the above-mentioned operation gestalt showed the case where a substrate was 
laid in a substrate installation base through a pro squeak tee pin on the occasion of heating and cooling 
processing further again, you may lay in a substrate installation base directly. Although the case where 
refrigerant passage was made to carry out conduction of the refrigerant as a cooling means was 
explained further again, other cooling means, such as a Peltier device, may be used. Although the above- 
mentioned operation gestalt explained the case where a LCD substrate was used as a substrate further 
again, it is also possible to apply, other substrates, for example, semi-conductor wafer, other than a LCD 
substrate. 
[0077] 

[Effect of the Invention] After establishing a heating means to heat an installation script object, 
according to this invention, prepare a heat pipe in the installation script inside of the body, as explained 
above, but Since it has the function which conveys heat promptly and equalizes temperature when a heat 
pipe has the height of temperature the function to convey a lot of heat to the other end easily from an 
end using the evaporation phenomenon and condensation phenomenon of a working fluid with which 
the interior was filled up, and in it. Even if the ununiformity within a field arises in heating of the 
installation script object by the heating means, temperature can be equalized quickly, and a substrate can 
be heat-treated in the condition that homogeneity is high, whenever [ field internal temperature ]. 
[0078] Moreover, according to this invention, after establishing a cooling means to cool an installation 
script object, a heat pipe is prepared in the installation script inside of the body, but by the above- 
mentioned function of a heat pipe, even if the ununiformity within a field arises in cooling of installation 
****** by the cooling means, temperature can be equalized quickly, and homogeneity can carry out 
cooling processing of the substrate in the high condition whenever [ field internal temperature ]. 
[0079] Furthermore, after establishing a cooling.means to cool the heating means and installation script 
object which heat an installation script object according to this invention Since the heat pipe which has 
the above-mentioned function was prepared in the installation script inside of the body, by the 
outstanding heat transport function and outstanding temperature equalization function Also when 
changing the temperature of an installation script object a lot, a homogeneous high condition can cost 
whenever [ field internal temperature ] promptly, and it becomes possible to perform heating and 
cooling of a substrate alternatively. Moreover, by the heat transport function and temperature 
equalization function which were excellent in such a heat pipe, since an installation script object can be 
quickly made into desired temperature in the condition that homogeneity is high, whenever [ field 
internal temperature ] also in case the temperature of an installation script object is risen or dropped with 
a heating means and a cooling means, respectively, temperature which performs heat-treatment or 
cooling processing can be changed easily. 

[0080] Since according to this invention a heat pipe is prepared in an installation script object and the 
end of a heat pipe is exposed from an installation script object further again in the substrate installation 
base in which a substrate is laid in order to perform predetermined processing to a substrate in ordinary 
temperature When an installation script object and the ambient atmosphere of the installation script 



http ://www4 .i pdl . ncipi .go.j p/cgi -bin/tran_webcgi_ejj e 



3/29/05 



JP,200 1-307978, A [DETAILED DESCRIPTION] 



Page 12 of 12 



outside of the body can be made into the almost same temperature according to the temperature 
equalization effectiveness of a heat pipe and a substrate is laid, it can prevent a temperature gradient 
arising between the part which the installation script object of a substrate touches, and the part which an 
ambient atmosphere touches. Therefore, it can prevent that the thickness of spreading film, such as resist 
film formed in the substrate front face, becomes an ununiformity, or that the marks of an installation 
base are imprinted by the substrate. 



[Translation done.] 
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